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(54) Power tools having lighting devices 

(57) Power tools are taught having a motor Ml, a 
tool 1 coupled to the motor M1 via a tool holder 2, at 
least one light 4 disposed proximal to the tool 1 , a switch 
6 coupled to the motor M1 and the light 4, the switch 6 
being capable of activation by an operator, a power sup- 
ply 7 coupled to the switch 6, and a timer circuit 3 cou- 
pled to the light 4, the switch 6 and the power supply 7. 
Preferably, activation of the switch 6 causes the motor 
M1 and the light 4 to operate and the timer circuit 3 
causes the light 4 to remain lit for a predetermined 
amount of time after either (1) the switch 6 has been 
activated or (2) the switch 6 has been deactivated sub- 
sequent to being activated. The timer circuit 3 can be, 
for example, a RC timer circuit or a microprocessor. The 
light 4 may be an LED. The power supply 7 can be a 
rechargeable battery. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to power tools 
having lights and methods for operating such power 
tools. More particularly, the present invention relates to 
power tools having lights that can light a work area and 
are more convenient to use than known power tools. 

2. Description of the Related Art 

[0002] Known power tools having lighting devices 
generally provide a light that operates separately from 
the tool. That is, the lighting circuit is electrically sepa- 
rate from the motor operation circuit and thus, the light 
can be turned on even when the tool is not being used. 
Thus, if the power tool is powered by rechargeable bat- 
teries and the light is left on when the power tool is not 
being used, the rechargeable batteries may be com- 
pletely discharged and possibly permanently damaged. 
[0003] Figure 9 shows a circuit taught by German 
Patent No. DE 3831 344 C2 to control the operation of a 
light 34 for another type of power tool, in which the light- 
ing circuit and the motor 18 can be operated by a single 
switch. This known power tool has a switch 76 that can 
be pushed by the user to activate the motor 18 and the 
same switch 76 also can control the light. Specifically, 
according to this German reference, switch 76 is a two- 
stage push switch. If the switch 76 is pushed to an inter- 
mediate position, the lighting contact S1 will close (on 
state) and the light 34 will turn on. The motor contact S2 
is open (off state), such that the motor 1 8 does not oper- 
ate while the switch 76 is in the intermediate position. 
Therefore, the user can utilize the light in a manner sim- 
ilar to a flashlight in order to position the power tool with 
respect to the work piece (i.e., a board) while the motor 
1 8 is stopped. 

[0004] If the two-stage switch 76 is pushed further, 
the motor contact S2 will close (on state) and thus, the 
motor 1 8 will begin to rotate. As a result, the user can 
begin performing the intended power tool operation, 
such as driving a screw using a powered screwdriver. 
[0005] A timer circuit 1 02 is provided to turn off the 
light 34 after a predetermined period of time. Thus, the 
user is not required to manually turn off the light. This 
timer circuit 102 starts the timing operation when the 
motor contact S2 closes (i.e. beginning of the motor on 
state) and opens (i.e. disconnects) the second lighting 
contact K1 after the predetermined period of time has 
passed, thereby turning off the light 34. German Patent 
No. DE 3831344 C2 also describes another design in 
which the timer circuit 102 starts the timing operation 
when the lighting contact 51 is closed (turned on). 
Thus, the light 34 can be turned off either (1 ) after a pre- 
determined period of time has passed since the motor 



18 began to rotate or (2) after a pre-determined period 
of time has passed since the light 34 was turned on. As 
a result, the light 34 will automatically turn off and the 
user is not required to manually turn off the light 34. 

5 [0006] In this known power tool, the switch 76 must 
be pressed to the intermediate position in order to main- 
tain the light 34 in the on state. Therefore, the operator 
must adjust the position of the power tool and/or work- 
piece while holding the switch 76 in the intermediate 

io position. In other words, the user can not remove his/her 
finger from the switch while adjusting the position and 
angle of the power tool and/or work. Therefore, the 
user's hand may become fatigued if repeated screw- 
driving operations are required. 

75 [0007] If the stroke length of the switch 76 is long, it 
may be easier to hold the switch in an intermediate posi- 
tion in order to turn on the light 34 while preventing the 
motor 18 from unintentionally starting. However, the 
user must move his or her finger over a longer range of 

20 motion during the lighting and screw-driving operations, 
thereby causing fatigue. On the other hand, if the stroke 
length of the switch 76 Is short, it may be easier to start 
the power tool operation, but it may become more diffi- 
cult to hold the switch in the intermediate position in 

25 order to light the work area before being the power tool 
operation. 

[0008] Furthermore, the known power tool requires 
a two-stage push-type switching device and cannot use 
a common, inexpensive single stage on-off switching 
30 device, thereby raising manufacturing costs. 

SUMMARY OF THE INVENTION 

[0009] It is an object of the present invention to 

35 teach improved power tools having lighting devices that 
are easy to operate and can be manufactured with com- 
mon, inexpensive on-off switching devices. 
[001 0] It is another object of the present invention to 
teach methods for using such easily operated power 

40 tools having lighting devices. 

[0011] In one aspect, power tools are taught that 
have a lighting circuit, in which the light and the power 
tool motor are simultaneously turned on by a single 
switch. Thus, If the operation of the motor is initiated, the 

45 light will turn on. Preferably, a timer is provided to turn 
off the light at a predetermined time either (1) after the 
time in which the switch was initially closed (i.e., the on 
state was initiated) or (2) after the time in which the 
switch was opened after the motor has started to rotate. 

so [0012] Such power tools can use common, inex- 
pensive, one-stage on-off switches, thereby reducing 
manufacturing costs. Also, if the present teachings are 
utilized in a "cordless" power tool (e.g., battery operated 
tool), the operator is prevented from forgetting to turn off 

55 the light and possibly damaging rechargeable batteries, 
because power tools according to the present teachings 
will automatically turn off the light. 
[0013] Because both the motor and light are simul- 
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taneously operated, the motor will begin to rotate at the 
same or substantially the same time that the light turns 
on. In fact, power tools may be designed such that the 
light can not be turned on without starting the motor. In 
such a design, once the switch has been activated in 5 
order to simultaneously start both the motor and the 
light, the switch can be returned to the off position. 
Returning the switch to the off position will cause the 
motor to stop, but the light will continue to shine, 
because a timer is provided. Preferably, the timer is con- 10 
structed such that the operator can adjust the delay time 
before the light turns off, so that the operator can deter- 
mine the appropriate amount of time for the light to 
remain on after the motor has stopped. The position and 
angle of the power tool and/or workpiece can thus be 15 
adjusted using the light of such a power tool while the 
motor is stopped. Therefore, such power tools are very 
convenient and easy to operate. 
[0014] If the operator is not ready to perform the 
intended power tool operation when the light is first 20 
turned on, the operator can press the switch for a short 
time in order to turn on the light and then promptly 
release (turn off) the switch. In such case, even though 
the switch is in the off position, the light will continue to 
shine for a predetermined period of time. The operator 25 
can therefore adjust the position and angle of the power 
tool and/or workpiece using the light, but without further 
operating the motor. After adjusting the position and 
angle of the power tool, the operator can turn on the 
motor by pressing the switch again and can use the 30 
power tool to perform the desired operation. 
[0015] Accoraing to the present teachings, the 
operator is not required to move the switch to an inter- 
mediate position, thereby simplifying the lighting opera- 
tion and reducing fatigue. Also, the operator can adjust 35 
the position and angle of the power tool and/or work 
without having to further operate the switch. Thus, such 
tools are easy to use and inexpensive to manufacture. 
[0016] In another aspect of the present teaching, 
the operator preferably can adjust the length of time that 40 
the light remains on after the switch has been closed 
(on state) and then opened (off state). Naturally, if the 
operator can adjust the delay time, the operator can uti- 
lize an optimal time period for operating the light for 
each particular project and can reduce or prevent 45 
wasted power consumption from unnecessary use of 
the light. 

[0017] Other objects, features and advantages of 
the present invention will be readily understood after 
reading the following detailed description together with so 
the accompanying drawings and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0018] 



55 



Figure 1 is an external perspective view of a repre- 
sentative power tool; 



Figure 2 is a diagram of a representative electrical 
circuit that can be utilized with the representative 
power tool shown in Figure 1; 
Figure 3 is a diagram showing a preferred relation- 
ship between the switch operation, the light being 
turned on and off and the delay time; 
Figure 4 is a diagram showing a preferred relation- 
ship between the switch operation, the light being 
turned on and off and the delay time during an 
actual operation; 
Figure 5 is a diagram showing another preferred 
relationship between the switch operation, the light 
being turned on and off and the delay time; 
Figure 6 is a diagram showing another preferred 
relationship between the switch operation, the light 
being turned on and off and the delay time during 
an actual operation; 

Figure 7 shows a block diagram of a representative 
power tool; 

Figure 8 shows a block diagram of a representative 
power tool having a microprocessor to perform the 
timing function; and 

Figure 9 is a diagram showing a lighting/motor 
operation circuit of a known power tool. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] As shown in Figure 7, powertools according 
to the present teachings may have a motor M1 , a tool 1 
coupled to the motor M1, optionally via a tool holder 2, 
a switch 6 that allows the operator to control the opera- 
tion of the motor M1 and a power supply 7 coupled to 
the switch 6 to provide power to the motor Ml. Such 
power tools also may include one or more lights 4 dis- 
posed at a position that is close to the tool 1 , so that illu- 
mination can be provided in the direction of an intended 
power tool operation. The switch 6 coupled to the motor 
M1 is also preferably coupled to the light 4. 
[0020] In one aspect of the present teachings, a 
timer circuit 3 can be coupled to the light 4, the switch 6 
and the power supply 7. Preferably, activation of the 
switch 6 (i.e., the "closed" or "on" state of the switch 6) 
can cause the motor M1 and the light 4 to simultane- 
ously operate. However, when the switch 6 is deacti- 
vated (i.e., the "open" or "off state of the switch 6), the 
motor M1 will promptly stop, but the light 4 will continue 
to shine, due to the timer Circuit 3. Preferably, the light 4 
will turned off after a predetermined time delay from the 
time that the switch 6 was activated (switch on state) or 
deactivated (switch off state). Preferably, the operator 
can adjust the timer circuit 3, such that the operator can 
select an appropriate time delay for operating the light 4 
while the motor M1 is stopped. 

[0021] The timer circuit 3 may be constructed 
according to a variety of designs. For example, the timer 
may utilize one or more varistors, capacitors and/or 
transistors to perform the timing operation. Alternatively, 
a microprocessor may be utilized to perform the timing 
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operation. Digital or analog timer circuits may be utilized 
with the present teachings. 

[0022] In another aspect of the present teachings, 
the timer circuit 3 is constructed so as to begin the tim- 
ing operation after the switch 6 has been deactivated, 
subsequent to an activation of the switch. That is, 
although the timer circuit 3 detects when the switch 6 is 
activated, the timing operation is not started when the 
switch 6 is activated. Instead, the timing period is initi- 
ated when the switch 6 is subsequently returned to the 
off state (deactivated). This design is particularly advan- 
tageous to reduce the number of times that the operator 
must operate the switch 6 while using the light 4 of the 
power tool to illuminate the work area. Moreover, this 
design ensures that the light 4 will not turn off while the 
intended power tool operation is being performed. 
[0023] For example, according to this design, the 
power tool may be operated as follows. When the oper- 
ator first wishes to illuminate a workpiece or work area, 
the operator can activate the switch 6, thereby starting 
the motor M1 and turning on the light 4. The operator 
then deactivates the switch 6 to stop the motor Ml and 
the light 4 will remain turned on for a predetermined 
amount of time after the switch 6 was deactivated. While 
the light 4 is shining, the operator can adjust the position 
of the power tool and/or workpiece and then begin the 
intended power tool operation. Because the timer circuit 
3 will Initiate the timing operation only upon deactivation 
of the switch 6, the light 4 will remain lit, regardless of 
the length of time that the intended power tool operation 
is performed, because the switch 6 is in the activated or 
on state throughout the intended power tool operation. 
Further, after the intended power tool operation is com- 
pleted, the light 4 will continue to shine for a predeter- 
mined amount of time after the operation was 
completed. During this time, the operator can again 
adjust the position of the power tool and/or workpiece in 
order to prepare for the next power tool operation. 
Importantly, the operator is not required to activate the 
switch 6 again and thereby start the motor M1, unless 
the position adjustment operation takes longer than the 
predetermined period of time to perform. Thus, this 
design will increase the ease of use and reduce power 
consumption of power tools. Because the operator is 
not required to start the power tool motor M1 in order to 
turn on the light 4, this design is particularly useful for 
cordless power tools. 

[0024] Optionally, the timer circuit 3 also may be 
adjustable by the operator, such that the operator can 
adjust the delay time before the light will turn off. Thus, 
in such case, the operator can select an optimal delay 
time according to the pace or speed at which the opera- 
tor is adjusting the position of the power tool and/or 
workpiece between each power tool operation. Thus, if 
the operator requires a significant amount of time to 
adjust the position of the power tool and/or workpiece 
between each power tool operation, the operator can 
optionally increase the timer delay time. In this case, the 



light 4 will continue to shine during the entire position 
adjustment period without having to activate the switch 
6, and thereby the motor, until the operator is ready to 
perform the next power tool operation. On the other 

5 hand, if the operator is rapidly adjusting the position of 
the power tool and/or workpiece between each power 
tool operation, the delay time optionally may be reduced 
in order to conserve power. Thus, this design may fur- 
ther permit the operator to minimize the waste of 

io energy, which is particularly important for cordless 
power tools. 

[0025] Although the present teachings can be 
applied to any kind of power tool, the present teachings 
are particularly useful with power tools that are oper- 

is ated with rechargeable batteries. Further, although any 
light source may be utilized, preferably light emitting 
diodes (LEDs) are utilized at the light source. Moreover, 
although a variety of switching devices can be utilized 
according to the present teachings, preferably a one- 

20 stage, on-off switching device is utilized in order to 
reduce manufacturing costs. 

[0026] Power tools according to the present inven- 
tion optionally can be operated in the following manner. 
First, the operator activates (turns on) the switch 6 for a 

25 short time and then promptly deactivates (turns off) the 
switch, whereby the light 4 remains on, but the motor 
M1 stops. While the light 4 is turned on but the switch 6 
is in the off state, the operator can adjust the position 
and/or angle of the power tool and/or workpiece. After 

30 satisfactorily adjusting the power tool and/or workpiece, 
the operator again activates the switch 6 in order to per- 
form the intended power tool operation. More preferably, 
after using the power tool and determining the pace at 
which the operator is working, the operator may adjust 

35 the delay time of the timer circuit 3 to suit the operator's 
needs. 

[0027] Each of the additional features and method 
steps disclosed above and below may be utilized sepa- 
rately or in conjunction with other features and method 

ao steps to provide improved power tools and methods for 
making and using the same. Representative examples 
of the present teachings, which examples will be 
described below, utilize many of these additional fea- 
tures and method steps In conjunction. However, this 

45 detailed description is merely intended to teach a per- 
son of skill in the art further details for practicing pre- 
ferred aspects of the present teachings and is not 
intended to limit the scope of the invention. Only the 
claims define the scope of the claimed invention. There- 

so fore, combinations of features and steps disclosed in 
the following detailed description may not be necessary 
to practice the present teachings in the broadest sense, 
and are instead taught merely to particularly describe 
representative and preferred embodiments of the 

55 present teachings, which will be explained below in fur- 
ther detail with reference to the figures. 
[0028] As an example of the present teachings, Fig- 
ure 1 shows a representative example of the exterior of 
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a power screwdriver that can be optionally powered with 
rechargeable batteries Ba. This representative power 
screwdriver has a screwdriver bit holder 2 that is driven 
by an enclosed motor, a pair of lights 4, a switch 6, a 
timer adjusting switch 9 and a handle 8 for holding the 5 
power tool. Figure 2 shows a representative electrical 
Circuit that can be used with the representative power 
tool of Figure 1. 

[0029] A representative method for operating this 
power tool will be described with reference to Figures 1 10 
and 2. The operator can use his/her finger to press 
switch 6, which may preferably be a one stage, on/off, 
trigger switch, toward the handle 8. Thus, power is sup- 
plied from the battery Ba to the motor M1 and the motor 
M1 will begin to rotate. Consequently, the screwdriver is 
bit holder 2 also begins to rotate and the lights 4 are 
turned on. 

[0030] An elastic body, such as a spring (not 
shown), may be disposed within the handle 8 to out- 
wardly bias the switch 6. Thus, when pressure on the 20 
switch 6 is removed or relaxed, the switch returns to the 
open or off state, thereby deactivating the switch 6 and 
cutting off power to the motor M1. As a result, the motor 
M1 and the screwdriver bit holder 2 will stop when pres- 
sure on the switch 6 is released or removed. Preferably, 2s 
the lights 4 will turn off a predetermined time after the 
pressure on the switch 6 is released or removed. 
[0031] In Figure 2, S1 represents a common, one- 
stage, on-off switching device that can operate as fol- 
lows. When switch 6 is pushed towards the handle 8, 30 
the movable switch 10 moves towards and ultimately 
contacts node 14. On the other hand, when switch 6 
returns to its outermost position, the movable switch 1 0 
moves towards and contacts node 12, as a result of the 
biasing forces of the elastic means (i.e., the switch 6 is 35 
pushed out and away from handle 8 because pressure 
on the switch 6 has been released). 
[0032] Furthermore, in Figure 2, S2 represents a 
common forward-reverse changeover switch, which 
comprises a pair of movable switches 20 and 22 that are 40 
joined by an insulating connecting element 21. The 
motor M1 can rotate in both forward (clockwise) and 
reverse (counterclockwise) directions depending upon 
the state of the forward-reverse changeover switch S2. 
Thus, when the movable switches 20 and 22 contact 45 
nodes 24 and 28, respectively, motor M1 rotates in the 
forward direction. On the other hand, when the movable 
switches 20 and 22 contact nodes 26 and 29, respec- 
tively, motor M rotates in the reverse direction. 
[0033] When the operator presses the switch 6 so 
towards the handle 8, the movable switch 10 contacts 
node 14 and power from the battery Ba is supplied to 
the motor M1. Therefore, the motor M1 will rotate in 
either the forward or reverse direction depending on the 
state of the forward-reverse changeover switch S2. 55 
When the operator removes or relaxes his/her finger 
from the switch 6, the movable switch 10 will contact 
node 12, thereby forming a short circuit for the motor 



M1. Consequently, a rheostatic braking effect is gener- 
ated in the motor M1 and the motor M1 rapidly stops 
rotating. Appropriate rheostatic braking circuits are well 
known in the art and need not be repeated herein. 
[0034] A representative circuit for operating the 
lights 4 will now be explained. Preferably, the lights 4 are 
a pair of LEDs, which can be connected in series to bat- 
tery Ba via resistor R2 and transistor Q1. Varistor VR1 
is preferably connected to the base of transistor Q1 and 
capacitor CI is preferably connected between varistor 
VR1 and the emitter of transistor Q1. Transistor Q1 is 
preferably in the off state when the voltage across 
capacitor C1 is below the threshold voltage of transistor 
Q1 . In the off state, current does not flow to the pair of 
LEDs 4 and thus, the LEDs 4 are not lit. On the other 
hand, if the voltage across capacitor CT is higher than 
the threshold voltage of transistor Q1, the transistor Q1 
is biased to the on state and current will flow to the pair 
of LEDs 4, thereby turning on the LEDs 4. 
[0035] Capacitor C1 will be charged according to 
circuit 1 1 when switch 6 is pressed to move the on-off 
switch Si to the on state (i.e., the movable switch 10 Is 
contacting node 14). Diode. D1 is preferably provided to 
prevent reverse current flow. 

[0036] While the movable switch 10 is contacting 
node 1 4, the capacitor C1 preferably charges to at least 
the threshold voltage of transistor Q1 . At the same time, 
transistor Q1 is biased on, thereby allowing current to 
flow to turn on the LEDs 4. Preferably, the capacitance 
of the capacitor C1 is relatively low. In that case, the 
capacitor will quickly charge to the threshold voltage 
and the operator will recognize that the lights 4 turn on 
approximately at the same time that the switch 6 is acti- 
vated. 

[0037] When the pressure on switch 6 is removed 
or relaxed, the movable switch 1 0 of the on-off switching 
device S1 moves to contact node 12. As a result, cur- 
rent flow to capacitor C1 stops and the energy in capac- 
itor C1 discharges via the resistance of varistor VR1. 
When the voltage across capacitor C1 drops below the 
threshold voltage of transistor Ql , transistor Q1 will turn 
off, thereby stopping the supply of power from the bat- 
tery Ba to the LEDs 4. Thus, the lights 4 will turn off. in 
other words, in the present representative embodiment, 
the timer circuit for operating the lights 4 is designed to 
provide a predetermined time delay after the operator 
stops putting pressure on switch 6. The size of capacitor 
C1 and the resistance of varistor VR1 determine this 
predetermined time delay. Such "RC timer circuits" are 
well known in the art and other appropriate RC timer cir- 
cuits can be easily designed according the present 
teachings in order to suit the designer's needs. 
[0038] Accordingly, the amount of time that is nec- 
essary to discharge the energy stored in capacitor C1 , 
such that the voltage across capacitor C1 will fall below 
the threshold voltage of transistor Q1, depends upon 
the resistance of varistor VR1 . Therefore, preferably the 
operator can adjust the resistance of the varistor VR1 
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by turning the knob 9 (see Figure 1) located on the out- 
side of the handle 8 in order to adjust the delay period. 
[0039] A representative method for using this repre- 
sentative power tool will be explained with reference to 
Figure 3. If the operator is having a difficult time while 5 
adjusting the position and angle of the power tool and/or 
workpiece between power tool operations (e.g., 
because the work area is dimly lit), the operator can 
briefly activate switch 6 at time 39, as shown in Figure 3. 
The motor on state operation is terminated at time 40 by w 
releasing the pressure applied to switch 6. Thus, while 
motor M1 will start rotating at time 39, motor M1 rapidly 
stops rotating after time 40, because motor Ml has not 
attained significant acceleration when the pressure on 
switch 6 is released. 75 
[0040] At approximately time 39, the lights 4 also 
will turn on. However, the lights 4 will turn off after a 
longer period of time (i.e., at time 41 ), due to the charge 
stored on capacitor C1. As a result, as shown in Rgure 
3, the light will shine until being turned off at time 41 . In 20 
other words, the state in which the motor M1 is stopped 
and the light 4 shines starts approximately at time 40 
and ends at time 41. Moreover, the operator is not 
required to perform any further operation for that state 
to continue, because the light will continue to shine until 25 
time 41 , even if switch 6 is not activated again during 
period 42. Therefore, during period 42, the operator can 
concentrate on adjusting the position and angie of the 
power tool and/or workpiece without paying attention to 
the operation of the switch 6. Thus, this operation is very 30 
simple compared to the case of the known lighted 
power tool described in Figure 9, in which adjustments 
must be made while the switch is held in an intermedi- 
ate position. 

[0041] Rgure 4 shows a representative example of 35 
an actual operation of the representative power screw- 
driver. In this case, the position and angle of the power 
too) and/or workpiece are adjusted in order to perform 
screw-driving operations. The driving position for the 
screw set in the driver bit is determined during period 40 
42, in which the light has been turned on by briefly acti- 
vating switch 6 such the motor is stopped and the light 
is on. While the light Continues to shine, the switch 6 is 
again activated (at time 43) by pressing the switch 6 
against the handle 8 until the screw driving operation 45 
has been completed (time 44). At that time, the switch 
activation state (on state) is terminated (i.e. the motor is 
stopped) as shown at time 44 in Figure 4. 
[0042] According to the present teachings, even 
though the motor M1 rapidly stops rotating, the lights 4 so 
remain on during period 42, which time period is neces- 
sary for the capacitor C1 to discharge below the thresh- 
old voltage of transistor Q1. If the necessary 
adjustments to the position and angle for the next 
screw-driving operation can be made during this period 55 
42, the switch 6 may be pressed again at time 45 to 
begin the screw-driving operation. In that case, the 
short on-off operation shown at times 39 and 40 is not 



necessary to turn on the light. In this embodiment, the 
lights 4 will turn off a predetermined time after the 
switch 6 has returned to the off state (off position). 
Moreover, this delay time is preferably chosen to be 
slightly longer than the time necessary to adjust the 
power tool position for the next screw driving operation. 
In this representative embodiment, the delay time can 
be optimally adjusted to suit the work at hand, because 
the operator can adjust this delay time. 
[0043] Of course, if the position cannot be ade- 
quately adjusted within period 42 and the lights 4 must 
be turned on again, switch 6 can be briefly activated 
again in order to turn on the lights 4. In the alternative, 
the operator can adjust knob 9 to increase the delay 
time before the lights 4 are turned off. 
[0044] While the representative embodiment 
describes a mode in which the light 4 is turned off after 
a delay from the off operation of the switch 6, the power 
tool may have a mode in which the light is turned off 
after a delay from the on operation of the switch 6. As 
shown in Figure 5, the power tool can be constructed 
such that the light 4 shines during time period 51 , which 
begins at time 50 (by activating switch 6) and ends at 
time 52. During time period 52, motor M1 is stopped 
and the lights 4 are turned on. The operator can use 
period 52 to adjust the position of the power tool and/or 
workpiece. 

[0045] Figure 6 shows a representative example of 
the mode of Figure 5 in actual operation. Position 
adjustment may be completed and the actual screw 
driving operation can begin in the lit state if the position 
adjustment period 54 is completed within period 52. The 
lights 4 turn off (time 56) when the time delay 51 from 
the start of the screw-driving operation is completed. 
[0046] This embodiment is appropriate for situa- 
tions in which lighting is necessary during the position 
adjustment operation, but not during the actual screw 
driving operation. In this case, the light is turned off dur- 
ing the period shown by period 55 and wasted lighting 
and wasted power consumption can be prevented. 
[0047] Moreover, the circuit for turning off the light 
after a predetermined time delay from the time when the 
switch is turned on can be constituted using the timer 
102 shown in Rgure 9. This timer 102 starts timing 
when the switch S2 is moved to the on position and, 
after counting up to a predetermined time, the timer 1 02 
turns off the switch K1 and turns off the light 
[0048] The power tool also may include a micro- 
computer or microprocessor to perform the time delay 
function. Rgure 8 shows a representative power tool in 
which the microprocessor 15 controls the operation of 
the light. In this case, a control program may be pro- 
grammed into the microcomputer 15 and a circuit can 
be realized such that the light 4 is turned off after a pre- 
determined delay time from the time when the switch 6 
is turned on or is turned off. Naturally, other types of 
analog or digital timer circuits can be utilized with the 
present teachings and the specific embodiments 
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described herein are merely representative embodi- 
ments. 

[0049] Thus, easy to use power tools having lighting 
devices can be inexpensively manufactured using com- 
mon, inexpensive on-off switching devices. Further, the 5 
present power tools provide light while the motor is 
stopped by means of a simple, short on-off operation, 
thereby further simplifying the position adjusting opera- 
tion. 

[0050] Although the representative embodiment 10 
describes an application of the present teachings to an 
electric screwdriver, the present teachings can also be 
applied to a wide variety of power tools, including but 
not limited to electric saws, electric drills and the like. 
Further, although two lights were provided in the repre- rs 
sentative embodiment, any number of lights may be uti- 
lized. 

Claims 

20 

1 . A power tool comprising: 

a motor, 

a tool holder coupled to the motor, 

at least one light disposed proximal to the tool 25 

holder, 

a switch coupled to the motor and the at least 
one light, the switch being capable of activation 
and deactivation by an operator, 
a power supply coupled to the switch and 30 
a timer circuit coupled to the at least one light, 
the switch and the power supply, wherein the 
power tool is constructed such that activation of 
the switch causes the motor and the light to 
begin operation at substantially the same time 35 
and the timer circuit causes the light to remain 
lit for a predetermined amount of time after 
either (1) the switch has been activated or (2) 
the switch has been deactivated subsequent to 
being activated, wherein deactivation of the 40 
switch interrupts the power supply to the motor 
and causes the motor to stop operating. 

2. A power tool according to claim 1 , wherein the timer 
circuit is an adjustable timer circuit. *s 

3. A power tool according to claim 2 wherein the timer 
circuit has a delay period that can be adjusted by 
the operator. 

so 

4. A power tool according to claim 1 , wherein the timer 
circuit comprises: 

a varistor, 

a capacitor coupled to the varistor and the 55 
power supply and 

a transistor coupled to the varistor and the 
capacitor, wherein activation of the timer circuit 



causes the power supply to energize the 
capacitor and turn on the transistor when the 
capacitor reaches the threshold voltage of the 
transistor and wherein the varistor discharges 
the capacitor. 

5. A power tool as in claim 1, wherein the at least one 
light is at least one light emitting diode. 

6. A power tool as in claim 1 , wherein the power sup- 
ply is at least one rechargeable battery. 

7. A power tool as in claim 1 , wherein the timer circuit 
is adapted to turn off the at least one light at a pre- 
determined amount of time after the switch has 
been deactivated. 

8. A power tool according to daim 1 , wherein the timer 
circuit is an adjustable RC timer circuit, comprising: 

a varistor adapted to be adjustable by an oper- 
ator, 

a capacitor coupled to the varistor and the 
power supply and 

a transistor coupled to the varistor and the 
capacitor, wherein the timer circuit is con- 
structed to energize the capacitor when the 
switch is activated and turn on the transistor 
when the capacitor reaches the threshold volt- 
age of the transistor, the varistor is adapted to 
discharge the capacitor at a rate chosen by the 
operator, 

wherein the switch is a single stage, on/off 
switch, the at least one light is at least one light 
emitting diode, the power supply is at least one 
rechargeable battery and the timer circuit is 
adapted to turn off the light at a predetermined 
amount of time after the switch has been deac- 
tivated. 

9. A power tool according to claim 1 wherein the timer 
circuit comprises a microprocessor, wherein the 
microprocessor comprises a memory for storing a 
time delay value. 

10. A method of using a power tool according to claim 
1, comprising the steps of: 

activating the switch of claim 1 for a short time 
and then deactivating the switch, 
adjusting the position and/or angle of the power 
tool of claim 1 and/or a workpiece while the 
light is lit and the switch of claim 1 is deacti- 
vated, 

activating the switch of claim 1 again to start 
the motor of claim 1 rotating and performing a 
power tool operation using the power tool of 
claim 1. 
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1 1 . A method as in claim 1 0 further comprising the step 
of adjusting the timer circuit of claim 1 in order to 
change the predetermined period of time that the 
light remains lit 

5 

12. An apparatus comprising: 

a housing, 

a motor disposed within the housing, 
a tool coupled to the motor, 10 
at least one light disposed on the housing in a 
position to light the tool and an area in front of 
the tool, 

a switch disposed on the housing and coupled 
to the motor and the at least one light, the 75 
switch being capable of activation and deacti- 
vation by an operator, 
a power supply coupled to the switch and 
a timer coupled to the at least one light, the 
switch and the power supply, wherein the timer 20 
circuit is adapted such that activation of the 
switch causes the motor and the light to start 
operation at substantially the same time and 
the timer causes the light to remain lit for a pre- 
determined period of time after the switch has 25 
been deactivated subsequent to being acti- 
vated, wherein deactivation of the switch 
causes the motor to stop operating. 



processor is programmable by the operator. 

18. A power tool comprising: 

a tool driven by a motor, 

a light provided to illuminate a work area in 

front of the tool, 

a switch coupled to the motor and the light, 
wherein activation of the switch causes the 
motor and the light to simultaneously operate 
and 

a timer coupled to the switch and the light, 
wherein the timer is constructed to cause the 
light to shine for a predetermined period of time 
after the switch has been deactivated, subse- 
quent to being activated, wherein deactivation 
of the switch causes the motor to stop. 

19. A power tool as in claim 1 8 wherein the switch is a 
single stage, on/off switch. 

20. A power tool as in claim 1 9, wherein the timer is 
adapted to be adjustable by a power tool user dur- 
ing a power tool operation. 



13. An apparatus as in claim 12, wherein the timer cir- 30 
cuit is an adjustable RC timer circuit, comprising: 



a varistor, 

a capacitor coupled to the varistor and the 
power supply and 35 
a transistor coupled to the varistor and the 
capacitor, wherein the timer circuit is adapted 
to energize capacitor and turn on the transistor 
when the capacitor reaches the threshold volt- 
age of the transistor and wherein the varistor ao 
discharges the capacitor 



14. An apparatus as in claim 13, wherein the switch is a 
one stage, on/off switch, the at least one light is at 
least one light emitting diode and the power supply as 
is at least one rechargeable battery. 

15. An apparatus as in claim 12, wherein the timer cir- 
cuit comprises a microprocessor, wherein the 
microprocessor comprises a memory for storing a so 
time delay value. 

16. An apparatus as in claim 15, wherein the switch is a 
single stage, on/off switch, the at least one light is at 
least one light emitting diode and the power supply 55 
is at least one rechargeable battery. 

17. An apparatus as in claim 16, wherein the micro- 
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ABSTRACT: 

CHG DATE=200 10202 

STATUS=0>&ORDF;&ORDF;&ORDF;&ORDF;Power tools are taught 
having a motor Ml, a tool 1 coupled to the motor M 1 via a tool holder 2, at 
least one light 4 disposed proximal to the tool 1 , a switch 6 coupled to the 
motor Ml and the light 4, the switch 6 being capable of activation by an 



operator, a power supply 7 coupled to the switch 6, and a timer circuit 3 
coupled to the light 4, the switch 6 and the power supply 7. Preferably, 
activation of the switch 6 causes the motor Ml and the light 4 to operate and 
the timer circuit 3 causes the light 4 to remain lit for a predetermined amount 
of time after either (1) the switch 6 has been activated or (2) the switch 6 
has been deactivated subsequent to being activated. The timer circuit 3 can 
be, for example, a RC timer circuit or a microprocessor. The light 4 may be 
an 

LED. The power supply 7 can be a rechargeable battery. <IMAGE> 



